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Abstract of Qk Diselnffli rfr 

5 A craosforracrie^B drxccf turbogenerator for gL^nciufins el&ccridty h 

provided. Silio: flift indicium aHenmior coiq)ris&s iDuUiple paralka %%niKf5o{?>> it 
alfavvs eEinunaliojQ aftJie »&ed for a craosfonncr. 
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Direct Tur bo^^fti iefafor 

T ecto'fcalHckl 

5 [00011 '^^^ mY^ntioix rolaie^ (o ttic ficid ofpower tmWnw \) Fed for power 
ficucrafiiiD^ znd xnnic paitiaiMy t« rbcig^entraiors for gcncnrfrng dedricf^? wlsidi 

Baclrpmtnrf 

10 

|(H)02] Gas (uEbincSi ddicr derived from a&roplacai or indusfriai nppricaCioiu 
bavu bccD used and ai^. Mng bicreasin^y usoci to ^enma^ efe&t/ical powcn 
Picviously gAS turhine jiower geiiCfaQoai systems havBiised ^ry tcliroxiDus gqncnrtoTR. 
la sucb 5>'b1um5» fhc gas turbine is connec'i<:d (o a gearbox to reduce the f^ceii unci 
15 ttJtenaafiChcdfoasy]K:hrQnfiiijralce]i^r. loitoxiitiincKit luu^ afa^ beeal!^ 
attach a hi£;6-speed allmialar to pitKfuce recCifted DC cucxait and fhen produce 
ttsaMe AC allaclibg an invcrfcr. 

iOD03 1 lll^ us:: dI synchronoii^; ^eiieralors with a gas turhine. (o g<eiieraiu cicutric 
20 power has mrt& dlsadvaiKagcs^ io fiiat to m^iiuam a coxisCanf fnsqaenc^ of tht ou^ut 
isither t^e speed of ibl^ gcn(»tor nuEst he isepccoAsdanl ur a Impmncy c&angcr is 
ictiLiiTcd to convert the synclironous ^rncraior .yi^Jial JO au ou^iif signal with a 
precisely icRuI^d frequency. JL lias bocn taiown to nse an induction generator In 
place of a 55'ftciirQiious guDCjator^ vith a sii;tut Irandlmg cakxM eucli as a frequency 
25 changer or cpcJocooveHer b> provide an oitq>ut signal having a de^red Irctiucncy 
and aiDpliludc. See United Stales PatMjtiio. 38326*15 Gyugi. Cydocnuveners are 
Ti5»(f to cooyert ACpawsr at afrxed frequunc)' to ACpower a( a lovw:r frequency'. 
1ft iuch s^stoms a transformer is generally leqoired between the C5»oloconvcrfcr and 
Ibe aUcmator or beiweea (he cydoccnverter and Ibe output. Such aa acrdngcmeot 
3U reipiires a larger volanie for Ube gencrdfor^ and gTtaier ocn^ 

[0DO4] TJua e is litecefoTu a need for a tratisJonnerlesj: mrbogcoeratnr. 

Summarv o f rnveittioa 

35 

[OOOSI Ti\h invention provides a new type of fairb[)geaiei-ator Oiai is nior^ direct 
and thos nwre dliciom wrth a k>\vur c^apitef cobL Tliu direct cycloconvcrter also 
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ctiminatcs ftic xuscd ftx a g^»rba£ but has fte adduil advantage of avoiding &c need 
for a DC Hot. 

[000(0 The prcsiarf invaitioa thatifiirc provides a tarbogjencrafor hjivnng: 

5 

a) a higb speed tarl>in& prime xDO'ver, 

b) sm inducrion atemaJor, 

10 c) an cKchation ^ysceox for the iodQcQcin alieniatot cotqptisiz^ a 

plurality of scaCLc capadtors am) switches* 

<f) a cyclocoftveftcf connected to Ihc kiduction aliema(Dr» and 

15 e) a«M\tralditai]tincDmrDltteexcjtalfens^^ 

Rri cf Description o f Drawingig 

[0007] In drawings whicfi ilfestmfc a |>refisrfe<) wiiboifimcnt of flia inventkm: 

20 

Rg* 1 is a siniplifiEd schematic drawing, of (lie direol tofbogeocratoi of 
the imeiuba coniiecicd a utility power grid; ai^ 

Fig. 2 1£ a circuit di^iOTi FlhEtraiiiig a prcfcncd ftrin of ti-ansfocm fe^ 
25 cyclDDom*erter for use witli the irweotioo. 



[0008J TtifciUfibmit Ihe foJlowing description > ^e(jifte dciails'SLrc set forth in 
30 order to provide a niore diorongiU ondcf Standing of di(5 invetitioa However, the 
invention niaty be pracficed without (iiese particulars. &i other insta«C6Ss wtU 

eteoms have not bo:^ shown or described in-dctaH to ovoid xtnnfices^ranly 
obscuring the inventiOJi. Accordingly^ the spectfio^rion add drawings are to ht 
regarded rn an ilLuslmtivCi radii^ t(iapi a re^trictivu, sense. 

35 
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[OOffiO With icfetencse lo 3 'ig. 1 , ti^e baac direct turbogcniJrafQr of finr. invention 
is <]&fi/piated as 10 V'xtti aji adaptation 12 for tmacotion lo ft rrt(l/(y pow-r syrtem. 
Thedirea torl^ogenenstor 10 ioclydcs apo^'cr lurbioe 14, ao induction «ilCen>atOT 
16, exdcer 18, cycbuoxivcrfcr 20 oeuUfOl 22- tt irnty afso have an awxiJiaiy 
5 souicc of AC power 24 for Klaliug die £a5 tnrbine (iiot sho\ra). 

[UOlOj Power mrb^n* 14, s!iown sduatiaticaUy in Hg. 1 on ^fl 24 aiid lavit^ 
pou-er sJiaft 26> is part of a g«j turbine engiittw flicraminio^ parts, priniarily tte 
DOTi^rcssor and cumbufiior, not brfr^ sho^. The gas turbine at wbidi power 

10 tJ)fl>J oe 1 4 Is a part will preferably be a imcrD-liixbme, mini-tiirbiiK:, or small gas 
CUCbme, Im^ng a power outiput in ftie general range of 25 kaow-dllB lo 2Q irjJrgttw^. 
Any typsof gas turbinu cn^nu, wlictber simple cycle, riftcijpetaied.or intetcoolcd 
and reuiq)tKitedjuay boused- Tliepowerturotaj&nwb5t»raiei;cedby5haft24.ta 
<be coaipreBSor, as in a jingfe spoo\ gas tnrbme engmc, or it may be on a sqp^afc 

15 sJiaft from die ronopjtiSRor, as in a double ^ol ga* fuibinc aigiDe. IT a sdtigjc 
^oDil gas turbine is used, an aiixiFiaty AC power eoMce may b^ pra?(ded ia 
conncc4ioa with ibe cyclocouveri^ 20 to crant tbe shaft 26 to start tJ^ gas itntioe. 

lOOn} Induction alternator 1 (> is coupled to pcrtver turWw 14 either d^T^^:;dy by 
20 sliaft 26 or througb a gcatboK (not isbowi^ . It is cxnLfcd by exciter 18 wbicli i:* a 
pluraliTy of sialic capacUors and sw/tebes, Bwcilw 18 is cootroUed by controller 22, 
wlUdi may fae for e5KMi]pIe a Vrogranimable Logic CJontrolfer. 

[0012] Where the turbogenerator is to be intKribctsd to a utility pt)wtar system 36, 
25 HUcre 30 can be connected to ftic oufput These may be sraunthing reactor or LC 
filfcers. Interfaee switcbw 32 amy alw tecooneoted, coiUroUed by coxjtroUer 22, to 
isolafe ^ cim^il from the qtili^ grid in th& eveoC of outage surges, ground faulls 
dnd ttic like. The output- powcx is connected to AC Bos 34» to atilHy power 36 or 
both AC Biis 34 and mility power 36,. 

30 

[tl0l3J 2 is a cireuit diagram illustrating tlie pi-efeiied circniL of tlie 

invsndon. fnduc4oii alternator 16 lias Qir^ iadi>nd|22il pha^^ 
. BijcitaCiuii is provided by a pluraJiiy of caparfcors 45 and switcJhcs 47 arrayed 
around the ssiator 40. The witch capacitor arrangemeDt around Qie induction 
35 aJlcrnatoi stator 40 provides cbe necessary reactive power for tlie excilalion of the 
zitenutfor aR wdl as a liXMs ofcouDteraeting the efl^4S of phase concml correiit 
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fram {he naturally coramuCated q»cJoconv6iter. This is an inipiovcincnt over die 
past appfoac^tts wlicrc naturally coiTimataied cycloconycJltt5 were txmnccfed cr> a 
s>'ncbnTnQTis alternator tfet supplied e.unx:nt wi^ significant di^r^Jacetnejal-fiumffadr 
iiUemally produced voltages, ll^as resulu ia 'mvcr 1osjus> higber dTidenc^y sod 
5 desint^ d:dllS ami c^jilal cosfe arc sichieved widl ibU* SLpproach. Snce the h^UQ- 
don alternator cotopriscs multiple parallel windii%« M a)(<i\vi> clixdnafiDn of tl)& 
transfaciDcr 

|0014j CyclocaDvcrtor 20 ooniprises a plurality of scotches 50» prrferably six. 
10 These may he ^Jicon cojDLrblkd icctiijcn:^ Wliexe an jndepccKlcitf alternating 
cur rent puwcr soun.'c 28 hac-J: f^»f$ ]f)e cyducunvcrlcr^ U csn be need lo s^Carl &c 
prini:^ nv>ver\)6ipc Ihi^ inclm.'titiD alfemator. 

[0015] The present rDventiua thdcforc. provides ^ QulK>',;CX]CrdkoT havmg: 

15 

a) afai|;Ji speed turbine printeinovcr^ 

h) an induction altcnuttor^ 

20 c) an txoifafion ^ys\sm for the ioxlucticoi altemalnr coaiprising a 

phiralKy of :>iatic csipacitorg and sv/UchcSy 

d) a LTcloconvercer connceicd to die incfucllOA aUcinatnr^ and 

25 e) a couUol drtuit to control dit ftxuitation syrtem and cycbLOTwerier. 

Prufcrabfy the (T/docanvcrter b; naturally cciomutafed. 

lOOJ 6] As will be apparent Crom tJie- foxegom^i fliis it^enlion has tives for bolh 
30 the proiiucUon of dectrfoai power af ccimnercial povra frequei\cies and driving of 
motorE in a]>plxcaUons £uc]i locx>iuo(i\'usy daps ai»^ oth^' vehide applic^'ons. 

IQ0171 wi£l be api^arciil. io those slcilfeci in the art in tf^ light ofthe. foretgoing 
<!i6ciosua\ maiiy altfradoiiB and n-iodilicatioa*? are possrb/c in die practice of this 
35 invcotion without dcparring from the spirit or suope thereof. Aaxjjdiii^Iy. the scope 
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nf^G imxnfioa is to be cuotliued in accordance V'ICI) the mFK&oice denned l^tfie 
runowingcli^. 
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WAT IS CLAIMED IS: 
t. A tarhogfiHEratDr winpriang: 

S 8) a (ligh speed turbioe prime njov^; 

b) an inducfioa ahcmafDi; 

c) an cxdfafion system for said mducdcm ahctnalDr canoprising a phoal** 
10 iiy of 8C^*c captacftors and switches: 

d) n uydocunvtif cr catmcctcd to iuad ioductkin TXtanasiac, iind 

e) a coas^t ciixAiU to control sakf exx^ltatJOA sysieoi and cyclucoavcrter 

15 

2. The tttrbogcnenitoT nf clairn 1 wtenein said induction alierualor cowpr- 
iscs nadtqplc poralld windings aOowiiiig eLixmoafiaa of the transforms]*. 

3. The turbogenrntalDr of damn t ftrrtter comprisiiie w &>dep&ud&nt 

20 altamfin^ imrrcnl power sDUi ccback in chniSt with ssud cyc4ocOOTertef to permit 
rfartlng uf a^e prime xupvct ush^ iho inducfion altemaf or. . 

4. 'Vfu5 cnrbogeneratinr of dacn) I said ^cydoconvcrlcr is natirralfy 

25 
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